Paradoxial changes in the expression of estrogen receptor alpha in breast cancer multicellular spheroids.
Multicellular spheroids are excellent models for the analysis of cancer behavior. Just like small avascular tumors, they present a marked zonal heterogeneity which influences gene expression and thus, growth and response to chemotherapy. In the present paper, we sought to analyze the effects of three-dimensional culture in the expression and distribution of estrogen receptor alpha. Using MCF-7 breast cancer cells, we found that multicellular spheroids in estrogen-containing medium presented a paradoxical regulation of estrogen receptor alpha, with a decrease in protein expression and a marked increase in mRNA steady-state levels. Immunohistochemistry showed that only sparse cells in the periphery of the spheroid expressed estrogen receptor, in sharp contrast with progesterone receptor, which was more extensively expressed and HIF-alpha, which was expressed in the central core of the spheroid. This could mean that both hypoxia and ERA activation by estrogen participate in the expression heterogeneity of this hormone receptor in breast cancer These results are important to considerate in the analysis and interpretation of immunohistochemistry of ERA and downstream targets in samples of solid tumors.